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© Sulfonamido or amido substituted phthalocyanines for optical recording. 



© The present invention is directed to the use of sulfonamido or amido substituted phthalocyanine dyes in 
optical recording. The dyes are particularly useful in making recordable compact disks. The dyes have 
acceptable performance yet are easy to make. 
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The present invention relates to optical recording materials. The materials are particularly useful in 
making recordable compact disks. 

There are many types of optical recording materials that are known. In many of the materials, the mode 
of operation requires that the unrecorded material have a high absorption and that the recorded areas, often 
5 referred to as pits, have low optical density or high reflection. The high reflection pits are made by ablating 
away the high absorption recording material, usually exposing an underlying reflective support. 

One of the currently popular forms of optical storage of information is the compact disk or CD. Digital 
information is stored in the form of high optical density marks or pits on an otherwise reflective background, 
the exact opposite of the above described optical recording materials. In this format, the optical information 
io is most often in the form of read only memory or ROM. Optical information is not usually recorded in real 
time but rather is produced by press molding. In a typical process, the optical recording substrate is first 
press molded with a master containing the digital information to be reproduced. The thus formed 
information is then overcoated with a reflective layer and then with an optional protective layer. In those 
areas having the deformations or pits, the optical density is higher than in those areas not having the 
75 deformations. 

Materials of this type are described in United States Patent 4,940,618, European Patent Application 
0,353,393 and Canadian Patent Application 2,005,520. 

Commercially useful materials of the type described have stringent requirements. One of these 
requirements is light stability. Since the CD is a consumer product, it must be capable of withstanding 
20 extreme environments. Between the time the original images are recorded on the CD and the time 
subsequent images are recorded, the CD might be placed in strong sunlight, for example. The recording 
layer must be very light stable for this purpose. 

The preferred dyes for the recording layer are indodicarbocyanine dyes. However, this type of dye has 
less than the desired light stability and will in fact fade to an unusable state in only a few days of intense 
25 sunlight. These applications also disclose one phthalocyanine dye, that is a phthalocyanine dye that has a 
tert-butyl substituent in one of the £ positions on the aromatic rings of the dye. Similarly, the Canadian 
application mentioned above describes a large number of phthalocyanine dyes. However, all of these 
phthalocyanine dyes, while having excellent stability, are difficult and expensive to make. 

Thus there is a continuing need for optical recording materials that are light stable yet less expensive 
30 than previously used phthalocyanine dyes. It is to a solution to this problem that the present invention is 
directed. 

The present invention provides optical recording elements that can be recorded and then read back 
using conventional CD type readers. The optical recording elements of the invention use phthalocyanine 
dyes that are easily made and therefore inexpensive. 
35 It is desirable to produce optical recording media which, when recorded in real time, produces a record 
that mimics the conventional CD on read out. In this manner, information can be added to the CD and the 
CD can be used on a conventional CD player. 

In accordance with the present invention, there is provided an recordable optical recording element 
having a transparent substrate and on the surface of said substrate, a phthalocyanine dye containing 
40 recording layer and a light reflecting layer, the improvement wherein said phthalocyanine dye is substituted 
in the £ positions on the aromatic rings thereof with sulfonamido or amido groups. 

The phthalocyanine dyes that are useful in the invention can be represented by the formula: 
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wherein the X groups are in the /S position and each n is independently selected from 0, 1 and 2 such 
that at least one of the X groups is selected from: 

P, / R P. / R 

-C-N o r -S-N n 

R' o R* 

wherein R and FT are independently selected from the group consisting of hydrogen; an alkyl group 
having from 1 to 25 carbon atoms such as ethyl, hexyl and decyl; a cyclic alkyl group such as cyclopentyl, 
cyclohexyl and cycloheptyl; an aromatic or substituted aromatic group wherein the substituents can be 
selected from groups such as alkyl having from 1 to 20 carbon atoms such as methyl and decyl; a 
heterocyclic group such as 2-pyridyl, 2-quinoyl and thiophyl; an alcohol group having from 2 to 20 carbon 
atoms such as 2-hydroxyethyl, 2-hydroxy-1 ,1-dimethylethyl, 3-hydroxy-2,2-dimethylpropyl; an ether group 
having from 2 to 20 carbon atoms such as 2-methoxyethyl, 5-methoxypentyl and 3-methoxyheptyl; an acid 
group having from 2 to 20 carbon atoms such as 2-carboxyethyl, 9-carboxyoctyl and 7-carboxyhexyl; and 
an alkyl thio group having from 2 to 20 carbon atoms such as 2-mercaptopropyl, methylthiopentyl and 10- 
mercaptodecyl. The other X groups can be hydrogen or any of the groups defined below for Y or an 
unreacted carboxyl or sulfonyl group. 

Particularly preferred X groups are long chain alkyl groups since they improve the solubility of the dye 
in hydrocarbon solvents. Alcohol groups are preferred where the solvent is desired to be an alcohol. Sulfur 
containing groups are preferred because of improved adhesion to the preferred metal for the reflective 
layer, gold. 

Each Y is in an a position and can be individually selected from the group consisting of hydrogen; 
halogen such as bromine, fluorine, chlorine; alkyl having from 2 to 20 carbon atoms such as ethyl isopropyl 
and decyl; arylalkyl wherein the alky portion has from 2 to 20 carbon atoms such as tolyl, decylphenyl and 
so isobutylphenyl; alkoxy wherein the alkyl portion has from 2 to 20 carbon atoms such as ethoxy, propoxy 
and cyclohexoy; on aryloxy group such as phenoxy, p-ethylphenoxy and p-decylphenoxy; and an arylthio 
group such as ethylthio, mercaptopropyl and phenylthio. The value for each m can be 0, 1 or 2. 

Preferred groups for Y include branched alkoxy groups such as isopropyloxy, 5-ethyloctyloxy, 1-ethyy- 
1-cyclohexyloxy and 1,1-dimethypropyloxy. 
55 Met in the formula above can be 2 H, Cu, Pd, Pt, Mn, Mg, Zn, Fe, Co, Ru, Ti. Be, Ca, Ba, Cd. Hg, Pb or 
Sn. Met can also be Al-X, GaX, TiX, InX, -TiX, XSiX, XGeX, XSnX, wherein X is CI, Br, F. I, OH, an O-Alkyl 
group, OCtHs, OCeFs, or an O-substituted aryl group. 

The phthalocyanine dyes used in the optical recording elements of the invention can be made by a 
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method which starts with a completed phthalocyanine structure that is readily available in auantitv On* 

^P-e^ar^^ « * -de in hi g h yield , tor 

5 TableT^T ° f P htha, °^ aninetetra "rboxamide which are useful in the present invention are given in the 

Throuohout the t t l*"*" 0 ^ Ch '° ride 3mine of the ,or ™ la HNRR-. 

oy the subst.tuents in the 0 position of the phthalocyanine dye. Thus, for examole CuPc/PONH > ic *h« 
notation for copper phthalocyaninetetracarboxamide. example, CuPc(CONH 2 ) 4 ,s the 

75 Table I 

Useful Amido Substituted 
phthalocyanine Dyes 
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The preparation of the sulfonamides is similarly direct. Typically, the phthalocyan.ne su fonyl chlonde 
55 commercially available and the sulfonamides are prepared by simply reacting the sulfonylchlonde w,th 
amine of the formula HNRR'. Table II illustrates useful sulfonamide substituted phthalocyanine dyes. 
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Table II 
Useful Sulfonamide Substituted 
Phthalocyanine Dyes 
CuPc(S02R) n 
R 
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Additional sulfonamide) substituted phthalocyanine dyes that are useful in the present invention are 
listed in Table III below. 

20 

Table III 
Sulfonamide Substituted 
Phthalocyanine Dyes 
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20 Mixtures of the above dyes can also be used. 

The preparation of the optical recording element of the invention is achieved by spin coatina of the near 

E^J^-flTr^^," dVeS " With 30 3ddenda fr ° m " •St^Sem onto" 
InTlnf .„ !, COatm9, the ,nfrared dye with or witnout addenda is dissolved in a suitable 

retrd no 0 ,! . IT ? 2 ° " ' eSS ^ by Wei9ht t0 100 parts b * wei 9 ht ° f --vent by volume ThTdye 
ecordmg layer of the element is then overcoated with a metal reflective layer under reduce pressure bv 
res.st,ve heat.ng or a sputter method and finally overcoated with a protective resin * 
Substrates can be made from optically transparent resins with or without surface treatment The 
preferred resins are polycarbonates and polyacrylates treatment. The 

uJ^? S ?' Vent ! T the dye reC ° rding layer are selected 10 minimi2 e their effect on the substrate 
Pxll, T I 35 alC ° h0lS ' 6therS ' Carbons, hydrocarbon halides, ce.losolves ketones 

loZhin. rt T J'" ethan0 '- Pr0pan01 ' pentano1 - 2,2,3,3-tetraf.uoropropanoi SZac*. 

1™ £ o dlCh,oromethane - d ' et M ^her, dipropyl ether, dibutyl ether, methyl cellosolve efhyl eel osolve 

nvH^r P T n0, '. methy 6thyl ket0n6 ' 4 - h ydroxy-4-methyl-2-pentanone, hexane, cydohexane eZl 

suSde a n ndTff ne ' ^TS' I 0 '" 6 " 6, ^ ^ ' 6SS desirab,e S0,vents '"elude water d^methyl- 
sulfox de and sulfur.c ac.d. Preferred solvents are hydrocarbon solvents and alcohol solvents sincT hev 
have the least effect on the preferred polycarbonate substrates V 

Th S rit C ! d t end r f ° r r ! COrdin9 ' ayer inC ' Ude stabi,iz ers, surfactants, binders and diluents, 
meta* Z IT ^ * ^ ° f m6ta ' S conventi °na'"y used for optical recording materials Useful 

thereof °' SPUttered and indude 90ld " Silver ' aluminium and copper and aSys 

.rK^TJC^XSr ^ re,l6CtiVe iS SimNar,y C ° nVenti0nal for this art - aerials 

An intermediate layer, to protect the metal layer from oxidation, can also be present 

A^t^^^T^Tl K Prer6C0red R ° M 3reaS 38 described in United States Patent 

States PaU ^4 99^88 oft^ * h63t def ° rmab,e ^ as *~"bed in United 

oiaies latent 4,ggo,388. Both of these patents are assigned to Taiyo Yuden 

tho I t he rt fO " 0W "l 9 pr , eparatory samples illustrate the preparation of the dyes used in the invention Manv of 

Copper Phthalocyaninetetracarbo xamide 

A mixture of trimellitic anhydride (123 q 0 64 moll urea nnv n «; 1 „„h m 

(22 3 oi 0 16 mm r.,ri ou n hLh „ Jl !, '' ( 9 ' 5 mol) ' anhv drous cupnc chloride 
t, i 1 , ' 2 dned ovem, 9 ht under vacuum at 1000). ammonium molvbdate (1 0 a) and 1 

ch^ronaphthalene (500 mL) was heated to 120'C over one hour, at which time a Q^^^iJtStS 

ZJJn T Q °, CCUrr ! d ; f ° am SUbSided 33 the tem P<*ature increased to 170'C over the nex^ hour 
iZ Z d f ° r 3 t0ta ' °' 20 h 10 3 final tem P^ature of 200 • C. Chloronaphthalene was decanted 

from the cooled reacfon m,xture and water was added. The softened product — broken u?t^S3S 
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filtered with water and ethanol washing. The filter cake was stirred in 1000 mL of 10% aqueous hydrochloric 
acid overnight, then filtered with water washing to a damp cake. The cake was stirred in 2000 mL of DMF at 
100°C for two days, suction filtered with DMF and acetone washing, and dried under vacuum at 125° C to 
constant mass. The yield of dark reddish-blue solid was 109 g (91%). Calcd for C 36 H 2 0CuNi 2 04: C, 57.79; 
H, 2.69; Cu, 8.49; N, 22.47; 0, 8.49. Found: C, 54.0; H, 3.2; N, 22.1. Field desorption mass spectrum: m/e 
748-751. 

Copper Phthalocyaninetetracarboxylic Acid 

A mixture of 45.0 g of copper phthalocyaninetetracarboxamide, 475 mL of 50% aqueous sodium 
hydroxide solution, and 220 mL of water was heated at 75 "C for 72 h, stirred for 24 h while cooling, diluted 
to 2500 mL with water, acidified by addition of 1500 mL of 6N hydrochloric acid, and left standing overnight. 
The supernatant was siphoned off, and the precipitate was suction filtered with water washing. The air-dried 
filter cake was further purified by stirring in 400 mL of concentrated sulfuric acid for 18 h, filtering into 2500 
mL of water, and centrifuging. The precipitate was redispersed in water and recentrifuged, stirred in 2000 
mL of aqueous ethanol for three days, and suction filtered. The yield of vacuum dried (115° C), blue powder 
was 39.5 g (87%). Calcd for C 3e H 1& CuN 8 0 8 : C, 57.5; H, 2.1; N, 14.9. Found: C, 57.2; H, 2.2; N, 14.8. Field 
desorption mass spectrum: m/e 751-754. 

20 Co pper Phthalocyaninetetracarboxylic Acid Tetrachloride 

A mixture of 20.0 g (0.027 mol) of copper phthalocyaninetetracarboxylic acid and 100 mL of thionyl 
chloride was refluxed under nitrogen for 22 h. The thionyl chloride was removed under reduced pressure, 
and the product rinsed with toluene and dried in a vacuum dessicator. Yield of dark solid was 20 g (91%). 
25 The material was used without further purification or analysis. The infrared spectrum featured a broad 
carbonyl stretch centered at 5.72 pm. 

Copper N,N',N ",N f,, -Tetraphenylphthalocyaninetetracarboxamide 

A mixture of 4.5 g (0.0056 mol) of acid chloride and 100 mL of aniline was refluxed for 26 h. The cooled 
reaction mixture was diluted with 200 mL of ethyl ether, suction filtered with ethyl ether and ethanol 
washing, reslurried in 100 mL of ethanol, filtered with ethanol washing, pulverized and dried under vacuum 
at about 100* C . The yield was 5.25 g (89%). Calcd for C eo H 35 CuNi 2 0*: C, 68.5; H, 3.4; N, 16.0. Found: 
C, 65.8; H, 3.7; N, 16.14 FDMS: m/e 1051-1054. 

S ynthesis of N-substituted Copper Phthalocyaninesulfonamides 

Copper Phthal ocyaninetetrasulfonic Acid Tetrachloride 

Chlorosulfonic acid (70 mL) was cooled in an ice bath and charged with 13.7 g (0.024 mol) of copper 
phthalocyanine. The mixture was heated to 140°C over 25 min and the temperature maintained for five 
hours. The mixture was cooled to ca. 50 'C over 45 min. Thionyl chloride (30 mL) was then added over 30 
min. The reaction mixture was reheated to 80-85 °C for 2.5 h, then left to cool overnight. The cooled 
solution was added slowly to a mixture of 800 mL of water and 1600 g of ice. Additional ice was added as 
required during the quenching of the sulfochlorination. Suction filtration with water washing afforded 25.2 g 
of dark blue solid. Vacuum drying left 21 g (90%) which was used without further purification. Calcd for 
C32H 12 CUCuN8 0 8 S4: C, 39.62; H, 1.25; CI, 14.62; Cu, 6.55; N, 11.55; 0, 13.20; S, 13.22. Found: C, 36.9; H, 
1.5; CI, 10.9; Cu, 5.6; N, 10.5; S, 13.8. The combustion analysis was consistent with the structure CuPc- 
(S0 2 CI) 3 (S0 3 H). 

Copper N, N', N", N'"-Tetrapyridyltetrasulfonamidophthalocyanine 

A slurry of copper phthalocyaninetetrasulfonic acid tetrachloride (4.85 g, 0,0028 mol), 2-aminopyridine 
(2.35 g, 0.025 mol) and sodium bicarbonate (1.35 g) in 60 ml water was heated at 70' C for 24 h. The 
55 cooled mixture was diluted with 100ml of water and suction filtered to afford 1.86 g of a dark blue solid. 
Analysis was consistant with the title compound. Preparation of CuPc[SQ 2 NHCH 2 C(CH2 0H)]2.5 

A sample (300 g, 30 solids - 100 g dry basis) of water-wet copper Phthalocyaninesulfonyl chloride 
containing an average of about 2.5 sulfonyl chloride groups per molecule is added to a stirred beaker 
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20 



£S 9 e rahydrofuran < 500 mL > and 3-amino-2,2-dimethylpropanol (100 mL) with good stirring to 

Sadulf T eXtema ' iC6 " Water COO ' in9 31 °- 5 * C The reaction ™«™ •» avowed to warm 
graduaHy to room temperature and stirring continued for 12 hours and then drowned into 2L of dMute 

TZ«ZIZ (Ph H <5 ", 6) f , The b ' Ue S °' id iS CO " eCted by fi ' trati0n and the wet «*» res.urriedt 2L of 

drtino and thl aC 'n, a T M ° St ° f th6 W3t6r iS removed by vacuum titration and air 

dry.ng and then still somewhat moist filter cake is added to tetrahydrofuran (250 mL) and the 

Lv thin llTchro^ T" T°T ^ * te " WB 3 Wriy ^ ^ This praduct -hen analyzed 

sulfonic aH 2 , 9 t? V ' ° WS 3 Sma " am ° Unt ° f Very P0,ar ^"Product presumed to be some of the 
sulfonic acid derivative. Tins compound can be used without further purification 

oortionTs n P r n f f iC ,h ti0n h ^ * SU,, ° niC add der,vative iS ^complished by dissolving a 

££«Sf? ) CrUde m . atenal m tetrah y dro,uran < 1 00 mL) followed by chromatography in a coarse 

SETS?. """IS methy ' ene Ch ' 0ride f0 " 0Wed bV methylene chloridertetrahydrofuran (50:50 v/v)-S 

vacZ, Z I? T 6 C °? r iS e,Uted " The eff,UentS are COmbined and the solv ^t removed under 
vacuum to leave the cyan product (18.8 g) essentially free of any sulfonic acid derivative The compound 
had the formula CuPc[S0 2 NHCH 2 C(CH 2 OH)], 6 Preparation of CuPc[S 0 2 NHC(CH 3 WChVqh 1 ,? C ° mP ° Und 

mLI^VIuhLTZ " 1 °° 9 ** ^ * C ° PP6r P^hsulfony.ch IO ride containing an 

IZ T I f V u 9r ° UPS Per m ° leCU,e iS reacted with 2-amino-2-methyl-1-propanol (100 mL) 

^S«^2cToH h T^ ,W t0 9iVe " SU,f ° namide d6riVa,iVe re P resen ^ by the formula CuPc- 

The following examples are presented for a further understanding of the invention. 
Example 1 

innefdi^wnf'i? ^ "fT?* 8 thiCkn6SS ° f 12 mm ' an outer diameter of 1 *<> ™ and an 

Toth of n T ^ h f Vm9 3 Spira ' Pregr °° Ve f0rmed on its surface with a w *th of 0.4 urn, and a 

depth of 0. 14 urn and a pitch of 1 .6 urn, was made by injection molding. 

h ^ITV 6 ,i9ht absorptive la y er 1 P art bV weight of CuPc[CH 2 C(CH 3 ) 2 CH 2 0H] 25 prepared as 
described above was dissolved in 50 parts of methyl celloso.ve (also known as 2-methoxy ethanoh by 

C^Tfliter and'n 9 I h S °^° n for ^ hou - Then, the solution was fi.teL hrough a 

T^c wa^r" SUbStrate " Spi " * a ° P «~« of 0.8 at 680 9 nm. 

thickness.^ refl6CtiVe ' ayer deP ° Sited ° n 6ntire SUrfaCe ° f thiS disC by sputterin 9 to 10 °0 * 
35 n 5 ma !^ th nh 0Pt 1 al d J SC thuS ° btained a test s y stem consisting of an optical head with a 785 nm laser, a 

^^SL^S^" 1 !; aPeratUre f0CUSin9 - The ° PtiCS US6d CirCular,y po,ari2ed »8M to reduce 

laser feedback effects. Read power was kept at 0.6 mW. 

mark length. At 20 mW write power, measured through a 30 KHz filter, CNR was 54 dB. 
40 Example 2 

on thVc° rf i0 " °l CuP 5 S02NHC < CH 3> 2 CH 2 OH]3 was prepared as in example 1. The dye was spin coated 
on the surface of a substrate to an optical density of 0.66 at 680 nm. It was dried at 82' C for 15 minutes 

4S thickness ^ ***** ° n the e " tire SurfaCtant of the disc by s P utterin 9 to an 1000 A 

21 mW w Sa te e piwer n9 Pr ° CedUre °*" " 1 ' ^ ^ CNR WaS found to be 51 dB a t 

Example 3 



30 



50 



A solution of 1 part by weight CuPcfS0 2 NH-2-pyridyl]4 was prepared in 50 parts by volume of 2 2 3 3- 

rsKKJctiisr spin coated onto a substrate to an dLity * °- 5 

55 thickly ref ' eCtiVe ' ayer ^ deP ° Sited 00 6ntire SUrfaCe ° f the dye layer by s P utterin 9 to a 1000 A 
a wrL h po^Tfi3 rOCedl,re ^ " " EXamP ' e 1 " thiS CaSe ' the CNR W3S found 10 be 48 dB « 
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Example 4 

A solution of 1 part by weight CuPc[S0 2 NH-2-pyridyl]* and one part by weight of an adenda dye CuPc- 
[CH 2 N(CH 2 CH2CH2CH3)2]4 in 100 parts by volume of 2,2,3,3-tetrafluoropropanol was prepared. 
5 A gold reflective layer was deposited on the entire surface of the dye layer by sputtering to a 1000 A 
thickness. 

The same testing procedure was used as in Example 1 . In this case, the CNR was found to be 53 dB at 
a write power of 18 mW. 

w Claims 

1. A recordable optical recording element having a transparent substrate and on the surface of said 
substrate, a phthalocyanine dye containing recording layer and a light reflecting layer, the improvement 
wherein said phthalocyanine dye is substituted in the 0 positions on the aromatic rings thereof with 
75 sulfonamido or amido groups. 



20 



25 



30 



35 



40 



50 



55 



A recordable optical recording element according to claim 1 wherein said phthalocyanine dye 
represented by the formula: 



(,x)„ 



IS 




(x)„ 



(x)„ 



m 



wherein the X groups are in the 0 position and each n is independently selected from 0, 1 and 2 
such that at least one of the X groups is selected from: 

Or OR 

45 II / II / 

— C-N or — S-N 
\ II \ 

R ' 0 R 1 

wherein R and R* are independently selected from the group consisting of hydrogen; an atkyl group 
having from 1 to about 25 carbon atoms; a cyclic alkyl group; an aromatic or substituted aromatic group 
wherein the substituents can be selected from groups; a heterocyclic group; an alcohol group having 
from 2 to 20 carbon atoms and; an ether group having from 2 to 20 carbon atoms; an acid group having 
from 2 to 20 carbon atoms; and an alkyl thio group having from 2 to 20 carbon atoms other X groups 
can be hydrogen or any of the groups defined below for Y or an unreacted carboxyl or sulfonyl group; 
and 

each Y is in an a position and can be individually selected from the group consisting of hydrogen; 
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halogen; alkyl having from 2 to 20 carbon atoms; arylalkyl wherein the alky portion has from 2 to 20 
carbon atoms; alkoxy wherein the alkyl portion has from 2 to 20 carbon atoms; an aryloxy group; and 
an arylthio group and the value for each m can be 0, 1 or 2 and 

Met can be 2 H, Cu, Pd, Pt, Mn, Mg, Zn, Fe, Co, Ru, Ti, Be. Ca, Ba. Cd, Hg, Pb or Sn or Met can 

OC H or .' TiX ' 'n' "J* XSiX ' XGeX> XSnX ' Wh6rein X is Cl ' F - '. OH - O-Xlky^g oup 

OC 5 H 6 , OCgFb, or an O-substituted aryl group. 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



BNSDOCID: <EP 0519395A1J_> 



16 



>1 



J) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



DOCUM ENTS CONSIDERED TO BE RELEVANT 



Category 



P,Y 



P,Y 



Citation of document with indication, where appropriate, 
of relevant passages 



CS - B - 263 108 
(NEC AS) 

* Abstract * 

PATENT ABSTRACTS OF JAPAN, 
unexamined applications, 
M field, vol. 15, no. 260, 
July 02, 1991 

THE PATENT OFFICE JAPANESE 

GOVERNMENT 

page 95 M 1131 

* Kokai-no. 03-86 585 
(RICOH) * 

GB - A - 2 016 502 
(CIBA-GEIGY) 

* Claims 1,5,7 * 

PATENT ABSTRACTS OF JAPAN, 
unexamined applications , 
C field, vol. 15, no. 285, 
July 19, 1991 

THE PATENT OFFICE JAPANESE 

GOVERNMENT 

page 101 C 851 

* Kokai-no. 03-100 066 
(MITSUI) * 

PATENT ABSTRACTS OF JAPAN, 

unexamined applications, 

C field, vol. 11, no. 259, 

August 21, 1987 

THE PATENT OFFICE JAPANESE 

GOVERNMENT 

page 30 C 441 

* Kokai-no. 62-59 285 
(TDK) * 

GB - A - 2 021 133 
(ICI) 



The present search report has been drawn up for all claims 



Relevant 
to claim 



1,2 



1.2 



1,2 



1,2 



Place of Kirtti 

VIENNA 



Date of completion of (he ttveh 

06-08-1992 



EP 92110140.8 



CLASSIHCATION OF THE 
APPLICATION Ont. CI. 5) 



G 11 B 7/24 
C 09 B 47/26 



TECHNICAL FIELDS 
SEARCHED Got. CI.5) 



G 11 B 7/00 

C 09 B 47/00 



HAMMER 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O ; non-written disclosure 
P : intermediate document 



theory or principle underlying the invention 
earlier patent document, but published on, or 
after the filing date 
: document cited in the application 
document cited for other reasons 



6 : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0519395A1 J_> 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



-2- 

EP 92110140.8 



CLASSIFICATION OF THE 
APPLICATION (lni. a. 5) 



* Claim 1 * 

CHEMICAL ABSTRACTS, vol. 84, 
no. 12, March 22, 1976 
Columbus , Ohio , USA 
HELENA PRZYWARSKA-BONIECKA 
"Structure and properties of 
binuclear cobalt (IV) 
phthalocyanine complexes . " , 
page 680, column 2, 
abstract-no. 83 524g 

& Mater. Sci. 1975, 1(1), 

27-35 



TECHNICAL FIELDS 
SEARCHED ant. CL5) 



The present search report has been drawn up for all claims 



I'lair of veAjrh 

VIENNA 



0*1* ot completion of the wveh 



06-08-1992 



CATK(;ORY OF CITED DOCUMENTS 

X : particularly relevant jf taken alone 

V : particularly relevant if combined with another 

document of the same category 
A : technological background 
<) : non-written disclosure 
I' : intermediate document 



Examiner 

HAMMER 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

aher the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0519395A1_L> 



